Within
the cochlear nucleus of the rat, as well as some nearby regions, quantitative histochemical mapping procedures were used to construct maps of the distributions of choline acetyltransferase and acetylcholinesterase activities.
The results were in some ways consistent with results previously reported for cat, e.g., very low activities of both enzymes were found in the auditory nerve root, and also in the vestibular nerve root, except where acetylcholinesterase-positive centrifugal fibers are located, very high activities were found in the facial nerve system. In many ways, however, the results for the rat cochlear nucleus contrasted with those for the cat. Notably, choline acetyltransferase activities in some regions of the rat coch-
Introduction
As the first brain center of amino acids are rather similar (Godfrey and Matschinsky, 1976; Godfrey et al., 1977a,b; Godfrey et al., 1978) . A cornprehensive report of the enzyme distributions in the rat cochlear nucleus is presented here, and the differences from the distributions in the cat are more fully documented. Irving, 1965 Irving, , 1966 Lenn and Reese, 1966; Feldman and Harrison, 1969; Sobrino and Gallego, 1972; Gentschev and Sotelo, 1973; Kromer and Moore, 1976, 1980; Beyerl, 1978; Mugnaini et al., 1980a,b) and physiological (M#{216}ller, 1969a,b; 1976) data on the rat cochlear nucleus.
A summary report of these results has been made (Godfrey and Matschinsky, 1979) . Two of the rat cochlear nuclei analyzed here also provided sections for analysis of amino acid levels (Godfrey et al., 1978) .
Materials and Methods
The methods of this study were similar to those described in our previous reports (Godfrey and Matschinsky, 1975, 1976; Godfrey et al., l977b) . (Godfrey and Matschinsky, 1976) . The comparisons with thionin-stained sections were important for determining regional boundaries difficult to see in the unstained freeze-dried sections.
Preparation
Interpretation of the thionin-stained sections was aided by reference to published studies on the cytoarchitecture ofthe rat cochlear nucleus (Harrison and Warr, 1962; Harrison and Irving, 1965, 1966 of ChAT and AChE activities will be discussed here that we have not described previously (Godfrey and Matschinsky 1975, 1976; Godfrey et al., 1977b) .
Using the freeze-dried powder of rat brain, the effects on the enzyme activities of storage at room temperature in room air or under vacuum were studied ( Figure   1 format similar to that shown in Figure 5 of Godfrey and Matschinsky (1976) A slight variation from the assay procedure detailed previously for AChE (Godfrey et al., 1977b) was in the amount of tetraisopropylpyrophosphoramide used in this study to inhibit nonspecific cholinesterases (Aldridge, 1953; Austin and Berry, 1953 Figure  4 ).
To verify that product formation in the assay for AChE was a true reflection of the activity of that enzyme and to determine the amount of inhibitor needed to prevent product breakdown in the ChAT assay, some experiments were done in which neostigmine was included as an inhibitor of AChE activity (Foldes et al., 1958; Fonnum, 1975 1943 , Van Buskirk, 1945 Koelle, 1963; Brown and Howlett, 1968; Dom et al., 1973) . In comparison to the facial nerve, the trapezoid body and acoustic striae had unimpressive ChAT activities, but these activities were still manyfold higher than those of the auditory nerve root. As in the cat (Godfrey et al., 1977b) , the AChE activities in the facial nerve were not especially high.
In Figure  2 , the vestibular nerve root and vestibular gan- et al., 1965; Gacek, 1975) . In the experiments shown in Figure  3, for the facial nerve root of cat. The regional enzyme activities for each rat presented in Table  2 were averaged from maps such as shown in Figure  2 . 
Discussion
In some respects, the results reported here for the rat cochlear nucleus are similar to those reported previously for the cat (Godfrey et al., 1977b (Godfrey et al., 1980b) . It is interesting to note that the total ChAT activity for the rat cochlear nucleus, 227 pmoies/min (Table  I) , is about the same as that for the cat cochlear nucleus, 242 pmol/min (Godfrey et al., 1977b, (Figure  3) and cat (Godfrey et al., 1977a ; Figure  7 ) cochlear nuclei (Brown and Howlett, 1968; Osen and Roth, 1969 
